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(3) TIE (a) Xf± (b) C^tDNAT** (2) ODNAo 
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^MLysEhJtieLT, 7 ^ 7 *S/J^ 5 6 f I O-b 'J >*9*'J y 137 
fg^TX/^+^/W'Jy^ fit, lysE5657^=r- Ki"4 9 >s*?M 

^ott^i ttft>fr-ofz 0 fit, ^-*Lt>tc*jii-*fE*jatt, 56f@^) 
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Sfc J: oT *#W£«i2rt>'b 1 01®, »*L<(±, 2^^,510, <t 
L<(i2^f>3fiT^^o 
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A> X{±#JnSr#tf«t -5 ^MlysEom^@E^J^e«1-^>C < !:tcJ:oTt#'b 

x. (f^ -> i \l rmmm z > ^mfisit 4 £ ijn- y f-^ -n* - - h n -n- =. 
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FDV^7-y> (NTG) R< liMWff I^lCfflv^titi/^f 
mm^Z^XVm-f&limtfmf hKZ> 0 -ti^Tj&fi, Sambrook, J., Frit 
sch, E. F. , and Man i at is, T. , "Molecular Cloning A Laboratory Manual, Se 
cond Edition", Cold Spring Harbor Laboratory Press, (I989)!^cf2<c£ tl 
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^^5 5SB«7^lii^^ 0 ^0=fc d N»f>5 5f§(7)7 

< /m?t*fi. @£3«-t2{C£Ut& 5 6{i<7)T^ y^*C+@^i-^T^ 
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> ffi[5l14^v^DNAl5l±, Mx.(f8 0%U±, L<fi9 0%J^±. J; 
t L< it 9 5%&±<Dttm&Z^-fZ>DNAm±&^4 7>) XL. tft£*) 

7'>j ^^-b-y a >o^<7)^-ei)^ 6 or, 1XSSC, 0. 1%SDS 
, ff^Kfi, 0. 1XSSC. 0. 1 %SDSH+i^-r^ia^E-C/N^y; y 

[0 0 3 0] 

7"n-^t LT. mm^- 1 O^SIB^JO-^OgE^ij^ffiv^ d i>X&Z> 0 

PCRiaotftlt^^t^i^o 7'n-7tLt, 3 0 0 b p*iJt<7);ft$ 

t\ 2XSSC, 0. l%SDSWf>tL-i> 0 
[0 0 3 1] 

mxmt-tz>^<? l< (i-r^^n \£-m.^<? f-tmmtx, m&z. 

* * ;-)i'm4mm[Hx&t}^zmm^%£o%7°v*-?-z, 

[0 0 3 2] 

lysE^r^^LTV^^M (W0 97/23597) Ht±, n »; ^Mm^lysEjtfc^-S: 
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< 2 >^h^o^ ^ y -^SHfctM 

75-0, l-<j v>x«iL-r;v^->^Mtg^^*-r^y 9s-fr%1fflm 

^ ^i- & ^ 9 j - ^mv^M <?> d n a £ m x-r & - <t n =t o r# *t & 

il"Tf^BS-e*A £ i <h Ci o T L - 0 V >Xl* L - T >£Mf^ 
[0 0 3 4] 

£ ^#tbKK-fe>?-, 1986^5B30B#JK£3Ht> |77 
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[0 0 3 5] 

^f-^-- (#^Bg48-28078-^\ #<&BS56-6499^-) . ^ 7 v 

(#r?iBS55-9784^ W mm 56-8692-^-) . X 
f±**-9-'jv>. 'J Knn> - K S- (2-T^y^-f-^) 

[0 0 3 6] 

;i/T9->lt-14^tin^T, L-bX^v^ L-7°n>J>, L-*lx^zi>, l 

W (#Hf§B85 4 - 4 4 0 9 6^) ;^h^n>$L 7;^n7D«[^;7 
^^n^tcjBt14^^-i-^^* (#H§BS5 7 - 1 8 9 8 9-SfO ;T;i^-y-' 

;n-»tt«r^ri-*S*«c (#r^BS6 2-2407 5^-) ; x-^r-v> (xj± 

J3iJK^XfiJ§iJK$lO^##) £»te«r*r*-*S£*l* (#B§¥2 - 1 8 6 9 9 5f 
) , 5-7f")7yJV, 6-7t^7y;K 2-ff)r>^ 5-*7;u^-n^ 
5-7n^v7yJK 5-7t*y hv>, 6 - 7fy h v >^*M*& 

Knw - h&^e -T*f*7? ^)VKm^mmw (^8857-15038 

l-t#M) , tXfyy7tnm h 'J -7 r >T^n^t;iM£&^$c ( 
#r^BS52-114092-^#BS) , t^-jry^ 7°n <J >\ 

mflE^:) <7>4>&< t & — otc^14SrW1~^^* (#BP852-99289-5§-#HB) „ 
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T;l/^->t: KD^rf^- h tc#tt*^*«c (#<ZrBS51-6754-t#BS) , 
HS*ttX*±«IRifi*T^n^n»tt*^|WJ|c (#r^BS58-9692-t) , T^^r- 

«;y>«:5?*1-*as*1* (#WBB52-8729##Hg) , r;i/*~->> T;i/^->H 

Kn^rt^-f, d-t;v^t'->. *^-/^->lt14> r;w3r- 

>tFnW- -THf * 9 v^/»ttoS5*Hc (#^BS53-143288## 

SB) , # >»te<DlE*flc (#^Hg53-3586-^#BS) t ltfltl. 

[0 0 3 7] 
[0 0 3 8] 

p< * S-fr$tfm.m<OzS\i K n v tf rr 'J >16^jfia^?|ffiHtRU f T^>f ^ h 

RIK3W*OjHHflai*3 ^ v K n v tf =j 'J > £ a - Vt Z> HiittR XfT * 

-Iff: n- Ki-satteT-one-ft^^i-^iKf*, ijif>o»3RO 

"7— -t?£AK. 7X/^V h ^^-Hflll^AKIIIiiB&l-^ ttf&& 0 
[0 0 3 9] 

* j - ;p*Hfctett f -eDDPS^ttS. tfAKfgte * #§ij|-f & £ § & iffST- £ 

*i^|fagL/i^M*fcm>-f*t-e& iv^ 0 JLfl^jUfiE. coli (xyx'Jh7- 
3 V (Escherichia col i)) K-12*tU 07^ • D hD77^ASlf (N 
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CIMB10515) , W^^-u/^y^ • ^'Jn^^tLtli, T-lltt (NCIMB 113 

75) m*mfhtiz> 0 trmmmm^rndpsz^- v-t&mtt (da P A 

„ Richaud, F. et al. J. Bacterid., 297(1986)) RZ/AKIII* n - K1-£itf£ 

(lysC> Cassan, M. , Parsot, C. , Cohen, G.N. and Pat te, J.C. , J. Biol. 
Chem., 261, 1052(1986)) fi, ^-ffii>iM.&MWmh^l l Z^KX^^(D-X:\ Z\ 

nb<nmtt<Di&mm^&^Ty o 7 4^~z&f&L, e. con k-i2^^«^ 

[0 0 4 0] 

^B^Cfflv^DDPS&^AKii, L-'jy'/CJ;^?^- K/< y 7 Pl#£^t& 
v^<7)-e^>^>r fcjWi Lv^o E. colifi*<W3iMDDPSl±L-'j i & 7 

^ _ K/ s - 7 7|S#£$tt&-£7^<b*iT&*K E. colifi^OK^MAKIIKiL 

t^o-C, * 7-;i^b1MH*A«dapA£cn y sC(2, tl-^ffl L — 'J v > 
<£ -5> "7 -f — K^-y ^laW^l^^tt^^^^i-^DDPS^LKAKIII^n- K"t* 

^tt^^M^^-r^DDPS^ C^MDDPSJ , ^MMDDPS^n- Kf-SDNA* T 
^MMdapA, Xf±dapA*J t D^^ C t tf$> h a ifz, L - V v > Hi h 7 4 - K 
My ^la^^^^^^HSr^-r^E. colift3fcOAKIIl£ r^HMAKIIIJ , 
^HMAKIII£rJ- mDNAS: r^MMlysCJ t^:t^Jo 
[0 0 4 1 ] 

ft> ^HWc^Tti, DDPSS.^AK^-rt^^MM-e^^^ti^v^ $|x_ 
f£\ n ij x 'j -7 A^#HMfi*(7)DDPS(i iiiiL- l Jy>(:<t'?)7'f- K 

[0 0 4 2] 

E. col ifi^OB^MdapAOjSS^BE^J StIBtW-^ 3 t:, IsJfMK^J Ciotn 

- k $ ti h b^mddps <o r ^ y msm * mm^- 4 tzmm-t %> 0 

[0 0 4 3] 
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A£ Lt(±, k^ij#^4 tc^-rr^ ymse^J^isv^Tiisfioii^^-v^^*^ 

n v > H fi& $ tLfc SE^iJ £ #1" * DDPS • h ft Z> 0 

?iJ£^r1-&AKIIl£rj- Ki-^DNA^lf bti& 0 
[0 0 4 4] 

0»^!»^*v^««prtB**>0-C**L*irj: <, JMfctfjKt*. pBR322, pTWV228 
, pMW119, pUC19^ s ^tf<btL* 0 
[0 0 4 5] 

tfz, t-f-uyj S'*? 9-t ^If^fn7^ 

* ?--e&&RSF1010&£^<^2£#> Mx.(ipAYC32 (Chistorerdov, A.Y., Tsy 
gankov, Y.D. Plasmid, 1986, i6, 161-167) , &&W±pMFY42 (gene, 44, 53 ( 
1990)) . pRP301, pTB70 (Nature, 287, 396, (1980)) ^mfhfr2> 0 
[0 0 4 6] 

? *-X$>2>RSF1010RZfJ:<Dm&fe. 1?U ;i (2pMFY42 (gene, 44, 53(1990)) ^ 
[0 0 4 7] 

dapA&tHysC t * f-u 7 4 =7 XJjS,* 9 J - ^iV&m&xmfe-fr h^<9 9-* 
1^ Ltft^i DN A t-S Cli, dapASC^lysCSr^ODN'AWfn-O^SB 
K-^d J: d 4iRitT^^ ?-*Wm-r2>o JS*tf±> T4 DNA'J**-iff 
O'J ^T— e*fflv»rff d O#*g^l-C&&o dapA&^lysCti. ^tti^tiwmv^? 

[0 0 4 8] 

^HMDDPS £ n - K1" & ^MMdapA& ^MMAKIII £ = - Ki" 3 lysC 
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*&ts-7°7X< KtLT, j£m±i$l7°7Z,< KRSFD80^ibn-Cv^ (W095/160 
42-^-) o my°y^^ VXfm^^fifzE. coli JM109^(i, AJ12396<tffc£ £ ft 
, l^*(il993^10^28B ^M^X^#fK^X^X«WfW^^^:K#-^ 
FERM P-13936£ LT?rst£*L, 1994^1 1J§ 1 H h @^ 

It^t^ft. FERM BP-4859^K#-^<7)^ t-e^K^ttTv^o RSFD80(i. AJ 

12396»^, ^<7)^c J; o twit ^ ; H J t ^ ^ G 

[0 0 4 9] 

RSFDSOK-gitiT^&^mmdapm, l 3 Kr£MdapA<7)*&«@e 

^iJHi3i/^T^#-^597<7)C^TtC^tL7t@^iJ^^L, ^tUCctoT, =i- K 
Sti&^MDDPSti, EF!l#-^l 4 tc^i~T 5 y ^I£^iJ^ioV^T118f5:<7) HXf 
v^^Wn v>^tcem^tt7^S£^J^^-r^ 0 RSFD80K^-2*i-Cv> 
^UMlysCJi, ^MlysCOia^@S^iJHi3V^TJtl«#-f-1638c7)C^TC^'fbL 
£K?!l£:#U -etHZcfcoT, n- K^tt^^MAKIIKi, 352flL<7> X V * ~ > 

[0 0 5 0] 

S^j£^v»tUv^, MxJ£> -^l^y h n^l^-v 3 (Canadian Journ 
al of Microbiology, 43. 197(1997)) tfmfbtl&o 
[0 0 5 1 ] 

Wf-x * >y K • tf- H&^Jffl-C^&o £>&Wi, #Hf§ ¥2-109985 

mtE#2 003-3056294 
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[0 0 5 2] 

¥1-215280^-^#hs) o fztz.l£, 1 ac7°n^e-*-, t rp^-^- 

\ t rC/D€-^-, t ac^n^-^- 7A/77-v©PR'/D€-^ 

PL7°n€-^-, tet7"nt-^- a m y E 7°n^e- ^ spac 

[0 0 5 3] 

ftDNA«, PCR, 5 KDNAOiS, 7Bf?$E&, 7°?4-?~tL 

WMOTt^it^ti^o -tt^yjfeJ^ Sambrook, J., Fritsch, E. 
F. , and Maniatis, T. , "Molecular Cloning A Laboratory Manual, Second Edi 
tion", Cold Spring Harbor Laboratory Press, (l989)^HfBfc^ ftTV>£ 0 
[0 0 5 4] 

DDPS& ZfAK<DM 5£ \Z 1)W x. X , \&<D L - ' j v > J& K M #f & £ *§ 3£ L T 

y e v >ii«i> ^ y tfy >; ^m^t Knyt-^ (&±, W096/4 

0934-^-#HH) , - jHf ;|/ ;v^> y 7 - ^ (#PfiBg 60-87788^- 

) . 7^/N7^>^7^7 h7>^7x7-b' (#^¥6-102028-^-) , 

fO7^7yeyfgMffWbtL^ 0 
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[0 0 5 5] 

y^^'j fc\ RV\ vT ^ 7 t:^ 'j WO 00/61 

723^r?fl^$tLTV^ 0 
[0 0 5 6] 

mwt-sm * %Li&t h rcd £ ftis^-r & ^«^^i4«T t tz it xm l x ^ x & 

j:^ 0 l->; v^o^^^^^^iKL-cL- 1 ; vy^x>A<D\t^m^ 

Kfc * mm-r %> mm tLxu, *^'j>ftKnyt- & (wo 95/2386 

4#HS) 0 
[0 0 5 7] 

- > o x i> m m iz mm -r %> z\ t & x § & 0 

^ ;u * * * ^ - -tffSti. T y -9- * ~> - -tf ^14 & 1" & c £ «t o 
T##i"&ifc**-CS* (#<2r¥5 - 2 3 7 5 0-^-) Q . 
[0 0 5 8] 

ifz, >ifk Knyt-b' (EP 1 057 893 Al) , T^^f-S^ss 

?t&i/>9 — *£ (EP 0 999 267 Al) > # >f ;]/' J >Hv >-fc * --tf (EP 1 
026 247 Al) , i> L< liN-7-tf;V^^ 3 >&v>*~tf (#HPg57-5693 

(argR) ^«niti:±ot, L - >£Mf££ftJi£-£& - £ 

<3 >L-'J v>3U2L-7;i^-><7)l^i 
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[0 0 5 9] 
[0 0 6 0] 

, ^«fe4'^0.001~30%^t)ni-^)o LTUii7>^-^ A&if£Jfi&K 

[0 0 6 1] 

J&*»i, «t-9^«XJ±ii^«#^*^^0«f^f^T, pH5~9s iajK20-45 
°C LXn^fi, ii#24 - 120B# HQ TllTt^o 

[0 0 6 2] 
[It«] 

OH. KOHt^tiHClT-SI^L^o 
[0 0 6 3] 



(LB**) 



lOg/L 



5g/L 



NaCl 



10gA 
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pH7.0 
[0 0 6 4] 

h Tif— 15g/L 

[1201c, 2oftmMM,mMZft^t2o ] 

[0 0 6 5] 

(SEIU#:ffll) 



K2HP04 


1.9g/L 


NaH 2 P0 4 


1.56g/L 


MgS0 4 -7H 2 0 


0.2g/L 


(NH4) 2 S0 4 


5g/L 


CuS0 4 -5H 2 0 


5/ugA. 


MnS0 4 -5H 2 0 


25/ig/L 


ZnS0 4 -7H 2 0 


23^g/L 


CaCl 2 -2H 2 0 


72mg/L 


FeCl3-6H 2 0 


9. 7mg/L 



CaC0 3 (ilf^l) 30g/L 

2% (vol/vol) 

pH7. 0 

[0 0 6 6] 

K 2 HP0 4 1.9g/L 
NaH 2 P0 4 1.56g/L 
MgS0 4 -7H 2 0 0.2g/L 
(NH^SOzi 5g/L 
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CuS0 4 -5H 2 0 
MnS04-5H20 
ZnS0 4 -7H 2 0 
CaCl 2 -2H 2 0 
FeCl 3 -6H 2 0 



5^g/L 
25^g/L 
23//g/L 



72mg/L 



9. 7mg/L 

0.5% (vol/vol) 



^ ? y - )V 



pH7.0 

hT^-(^V7rjttM) 15g/L 
O */-;H^fii2i°C, i5^^^Mm^^fo7^ 0 £#>T^£>y 
£«]L£ 0 ] 
[0 0 6 7] 
[*«!) 1 ] 

< 1 >^HMlysEitf5T-^ -O^M 
[0 0 6 8] 

£ -f (i, n i; t" 'J V AllfflfT^^liTi/^ L - 'J y>^th^lt 

( 1 ) pRSlysE<7)fi||g 

*?-uy 4 yZsmmW^lysEtmXI-ZfztbltZ^ ^<D-f^^A KpRS 
¥3-501682-^&ffc#BS) lysEf&JjUB^X ^ KpRSlysE£f#|g Ltz a p 

RS(i, RSF1010^l§S#^&&J£?i±it<'<^ ^--7°^^ ^ KpAYC32 (Chistorerdo 
v, A. Y. , Tsygankov, Y.D. Plasmid, 1986, 16, 161-167) Hfi5fc1-&pVIC40-7° 
5^5 K (W090/04636S^r^^^7P ^ K #^¥3-501682^-^) «fc *K |W| 
^ K^o^ Ujr~yj-^u>*?- K^DNASSM^itlJEtLT^ ^S^- 
[0 0 6 9] 

MrVfMlZiZ^ pRS(iJ^T<7) J: d £ LTflWSLfco pVIC40-7°^* 3 K£EcoRI-e#f 
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fcSBIR) ODNAUrK" SrEASY TRAP Ver.2 (DNAEJJR* ^ K SSiittM) £ffiv>T 
@iRtfco -<7)<t 9 izm&LfzpVIGlO-? 1 ?* 5 K<7>^ ? ^-fitiJt?:, DNA Li 
gat ion Kit Ver.2 (SSiSM) *fflv»tl5aife$^o ^<7)MSlt#ttx 
■>xnro'J (E. coli JM109 competent cells, SMM) ^BltetL 
> 20mg/L<7>* M/-7°h^ v>^^-tfLB«^*H^L, 37*0 1?— Bjfe§fiL/: 

ttuifcttu 37°cxsmmmm.mmLfz 0 t v -sdsmzx&tgmwLfrb7°y 

*5 KDNA^atBL, $UP»^-ef^btT«^^miSL. pRS£!#7^ 0 
[0 0 7 0] 

pRS«fc «K tac^n^-^-^o^X S KpRStacSrHI 1 
«|g L£ 0 pRS^ ^ - £fjrlJP£g§ffjfEcoRIi3 «fc tfPstlTiBfb L, 7x;-)V^n 

® StUjirl, ; -)vizm~xxMk*mmjk, o.8%7#'n-x^;wcr5}-!itL 

. ^8kbpODNABffjt^EASY TRAP Ver.2 (DNAEJlR^r v K SiBiStttH) %m^X 
MUXLtZo — 7j\ tac7°n^e-^-fI*t£, pRK223-37°^;^ K (3§i|ffl^ ? 

PharmaciattM) *»SliU SE^J#-^ 7 33 «t IT 8 tc^-f "7°^ >f -7- £fflv> 
T, PCRKJ DUMBLY (^tt94°C-20t>\ 'J > ^55°C-30#\ #ft£j£72 

o C-60#<W-f *;l/&30' 1 M ^Mf ofc) o PCR^StCfiPyrobest DNA polymeras 
e (SfijtaH) fc^fflLfco ifip§^tt/itac-7°n^— ^-^#tfDNAifn-^PCRpr 
ep (PromegattSSO CtffllLf:^ C7°7 >f v-^Cr^ r -f > LTj3V> . 

/wft(IIS^-9->f h , *>*>EcoRIio «t tfEcoT22I"C?jHt L. 7x/-;^ ? n n 

fcEUKU y -^jJtJR^TDNASrlllJRL^:^ $.%%T1fu-*Y)V\zxfrn. 
U ^15kbp<Z>DNAKrfi-£EASY TRAP Ver.2$rfflv>TlUlRLfCo 
[0 0 7 1] 

±IB<7)J: o tcpMLfcpRS^ 9-mit^}t, lac^n^E- ? ^fW^, DN 
A Ligation Kit Ver.2 (^SigtH) &ffll/*T»#S$-£fco -^>»il*R(S**-C^ 
">xn7'3ij (E. coli JM109 competent cells, Sffli£*0 ZfcmmL 

m£%? 2003-3056 2 94 
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, 20mg/L<^ ^H/^h7>fy>^ tr LBS^i-gtt K L> 37°C "C— l&fi&fi L tz 

%£#«U 37 0 C^8B#r H 14gM^*L/io T;V# V -SDS&KT 7 
KDNAfcJftfflU *m**^MftLT*j6*ttBU pRStac£#fc 0 pRS^ 

[fi]^(WIDfS]itc^oTv^ pRStaci: LTML^o 

10 0 7 2] 

Jiffico J: 9 K LTt#fcpRStac£, Sse8387I iJjitfSapI (-^--4 

Kftte^xmkkUW&L. 0.8%T#n-***;l/-e$3>fcU ^9.0kbp<7)DANifM-^IiI 
[0 0 7 3] 

$ ri/lfA^ f'J')A^^77->y^ 2 2 5 6ft (ATCC13869) 
J: iJililLmMili: IT, 9 £$ <£ Xf 1 0 \z.7^-f-fy 

v>fcPCR& (M£94°C-20f>\ >^'55°C-30#\ #ft^J372°C-90#) KJ: 

19 lysE*fe : f-»fn-^±i1'SL^o PCR^StKi, Pyrobest DNA polymerase (Sigjt 

^^®T^fg1-^)^t^t>^oTV^@e^lJ ( Wyborn, N. R. , Mills, J., Wil 
liamis, S. G. and Jones, C.W., Eur. J. Biochem. , 240, 314-322(1996)) IC^ 
jE-T ZXiK'fvJ'?-* T*f4 yLtzo %h iitzm* £PCRprep (PromegattS* 

) \z xmm l fz^, mmmmsseS3S7i& x mapi-cmit Ltz G -7^;-)u ■ ?u 

o 

[0 0 7 4] 

±IS<OJ:9tcm4L^pRStac^^^-mft»t, lysES^T-flWit*, DNA 
Ligation Kit Ver. 2 (SMitM) Zm^X&jfeZ-ttZo ^lgSlt«$txy 

tHSE# 2003-3056294 
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(E. coli JM109 competent cells, SiSiiSSO £3£Kte&U 2 
Omg/LO* hls-7h-?>i i/ > Z&trl&m^tgikKmifi 37VX— Bfc1£S Lfz 0 
^^_h^aiiaL^=Jn--^20mg/LO^ l> Uy° h ^4 ~> > ^^tfLB^#J§^ 
KgMI L , 37°C -C8Bf raigMif* Lfz 0 TfrUV- SDS& IC h 7 y * 

t, pRSlysE£f#£ (01) o pRSlysEfi, tac^'n^e- 9 -<^ij£2^[pHl*t LT 
, lysEateT-OlE^folfflCfnJ^iz^^ J: 9 ^gfig£ttT^& 0 
[0 0 7 5] 

( 2 ) ^ ^ n -7 ^ 9 ^«;M^<7)pRSlysE<7)2gA 

±IB<7) J; -? {z LT#ibtt7t:pRSlysE^, xk^ fo#l/-y 3 >ft (Canadian 
Journal of Microbiology, 43. 197 (1997)) K <fc 7 -f-u y -< 9 7 • 
D7 7^ASlt (NCIMB10515) [zmXLtZo ifMtLt, P RS£pRSlysE<b 

|iI#i:LtASltti:iAt/:o 2tM t LTfflv^pRST(21 / <gcODNA& 

£ 0tm@<^n^-£t#7»\ ^-tLH^LTpRSlysE-etiMOr/n 

[0 0 7 6] 

pRSlysE^A^tLTt^S^tL^^g^m^i l9 7^X^ K£*Sti} LTt&SK 
mZffi^fzt m^tz-f^TV)? 0 ? X ^ K^£^T, lysE^n- Ki-^ffit 

X^tzo tfz, %\1<D7°77< V-CmysEmittKX£tffrhthtz 0 Z\flh<Dy°y 
7^ K^f^tiTV^lysEJi, ^-ftii>, mU t ^^X^hZ.ti)^x.hfi 

tZo 

[0 0 7 7] 

m±(7)J;9t^ ^S<7)lysE3tf5T-^^fc1-^>pRSlysE<7)p< -f 9^ • ^ 

^tLTtilysE^itf^^^oy^^ ^ KOWAtl/:ii £ #H£T#;L & <h 
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[0 0 7 8] 

5 0mg/L<JD* h V7°h-^-f v>?r^-tfSEII-7 0 P- MC?£i)j£t?\ 3 7 °CKX 1 B& 
iS*L7t<7)*>. it^H^ 1 0cm2<7)®#£7>§ <h-^T5 0mg/L<7)X h 1/7° h v 
^ v>^^tj>SEII^^(20ml)tCtfi®L. 37X: tCT34B#«a^« Ltz Q J#* 

^M^tfrft (B*#ft»L Sfjl&fl^nv h^7^ -) -?5e*Lfc 0 ^^IS 
^MSUysEiHSiPT&^AS fix i>L-V iS><Dfflmi!>mm2tLtz£&t>tL2> 

[0 0 7 9] 

<D$>%> lysE^Mitf5T^\ ;* * / -;^fc14®K#A£*i£J#-£\ L - 'J v > 
^T^n^b^-C^-SAEC (S- (2-7^xf;p) -y^rr/) t:^L 

[0 0 8 0] 

mtE#2 003-3056294 
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(2) P RSlysE-7°7^ ^ KfOflMI 

^M01ysE$r^-r^pRSlysE-7°^X^ K£fiy#f*E. coli JM1091* (^M 

x^izx^m^mxLtzo m&m&'em-oKmmLfzi) >m.% >j 

^A;i77 7- £250mM. pH6. Otcp^ Ltzlz K n v ;i/ T ^ £400mMi3 J; 

O^gOpRSlysEr^X ^ K&^#., 7XT^r*^200-7-T ^ n U MWCpML*: 
*#tft£MiU ZthZ75VK21ftmZfzl±3mmi&ULfzo c\<D&, Z(D^m^h 
, EASY TRAP Ver.2 (DNAHlR^r y K SSMS) ^ffl^TpRSlysET^ *5 K 
€r[Hi|XL7t:o t: Kn * i/)VT < > t2mmKfc J £*ttz-?7 X ^ Ft, 3B#r^SS^ 

■$fz7°7xi Yzm^fr^t&ztizx^x. m^^mm-c^m^mx^tifzpR 

S\ysm&tt-Zm%Ltz 0 
[0 0 8 1 ] 

±IficoJ: d KLT#£, It^^fig^^^A^ti^cbS^^^^pRSlys 

Eft^£±#i|isu ±mmT^4 -r^^-^k^fzmz^ z<d-7°?*< vm-tfe 

txyx'JtT • =Mj (E. coli JM109 competent cells. ^MikM) ^ICSe 
81 U 20mg/LC9* M/7>7^-» ^#tfLB^A^^^ U 37°C-C— Bfcj£S. 
L£ 0 m^i&±lzfcm t Lfzziu--$:ir-<Tfr£ t 19 , 20mg/LO ^ h l^7*fv 
^ v>£^tfI^£*&J&«mU 37 0 C-?8B#r B ^gM*g«L/Zo T^7J';-SDS& 
KT#i##»fb-7°9X ^ FDNA^ttftU ^pRSlysE7°7^ F^r^';- 
tLfz 0 
[0 0 8 2] 

( 1 ) Alfl^iA £ fltz lysE 7 >f 7 9 V - <b Oftl lysEO* * 'J - - > 

^* 

±IfiOJ: 0 KLT^ti^MpRSlysE^* 5 K7^7'7'J-^, J-l^ h 
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n>fWya^ (Canadian Journal of Microbiology, 43. 197 (1997)) 
^fn7^7^-^fnhD77^AS* (NCIMB10515) CfAL/: 0 

SlysE-Cti, &liJO^<7>*g*3&*#S£*u 1 ^ gODNAab nn^-L^ 
#^tL^^o^ 0 -en^LT^pRSlysE^^^^ K9 >f "T7 'J -t?Ji«:W^ 
f>tf(7)3D^-^#t>^ 0 -tL$Tc7)^7)^. ^MOpRSlysE^SAL 

lysE^fg^o^4><7)-e^)^i<!:^^oTV^ 0 -r^^^^rft^lysEilfe^- 

HpRSlysE-7°7X ^ K7^77U-^iAL/:t^:ii, CltLi ^ \tZ>fr\Z& < 
[0 0 8 3] 

JifgOJ; 9 KLT^lysE^-f r-7';-£> ^pRSlysE"7°^X^ K9-T7*v 
[0 0 8 4] 

±.m<D£ d KLT?#^*L*:^#pRSlysE7*9X^ YUf^ V-^^-f^^ 
fn70X^fu hn-7r*ASl$fc&, I7°lx- Hc&WIBon 
t4J:^:aat:fl?Lt, SOmg/LO^ h l/j" h T>f v J: O^g/LO L V 
jr-yZ^ttSEimJit&mzmJfiL, 37t"C48H#PI#iaLfco tH^L^nn^- 
■«\ U*->Z3gAs, &£XfAEC*Zrti^tL0 g/L> 5g/U 7g/L> lOg 

/L^-trSEII^I&ft^V^'; * Lfco AEC^I^^7'U- h KPT"; 77 L*: 
*£"CI±, & tori/- h i:*o/:3D--^i: py; *Wf7°U- McfcH 

ttJIE#2 003-3056294 
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«t ^ * ^ «b loo** * asfkft k s zrm l , h & & ggu k# l 0 

[0 0 8 5] 

(2) ^pRSlysE7^X^ K^|AL»UL-7^|4I 

7^7^ • jji-f-n h n 7 r *ASl*k£> -9 *>100£fc£. 50mg/L<7)^ h U^hv^f ->> 
Sr#tfSEIiyi>- Hl^tL-rtLjftO^tf, 3 7°CIZX 1 Bfcig* L*:^^ Jfttiit 

1 Ocm2<£>M#£j&*§ tot, 5 0mg/L<7)X b 1^:7* h T-f v > &^tfSEIl£ 
jgJ$*(20ml)tw*KL, 37°C^T48B#K4gM^«L7t:o Igti^Tf, Miti&'b 

%mm<V L - V v «t ^ L - T > SrBI^^^W LTV^it 

tftofr^tio W?->^^^i:: 0100^^50(7) ^;i/-yc^SLfe 0 
[0 0 8 6] 

^nib05oC)r^-7 0 0^7)^ft^W^*^^tt^l^-ro3i^\ Zti^ft 
W#0 7 , 7^5 K£pRSlysE561, pRSlysE562> P RSlysE563, pRSlysE564. pR 
SlysE565£ift£Lfco - *i f> O •/? * 3 K**fMttU lysEff itO*lSEy"iJ£$M?f 
L Jtfe*. pRSlysE562 hpRSlysE563, 43 <fc ?/pRSlysE561 £pRSlysE564(i<£ < |S|— 
<DW>mX'$>Z>Z.ttffrfr'o fzo ^r^X\ iikmt, pRSlysE562, pRSlysE564, pRSl 
ysE565K-ov>T9l^fco 

pRSlysE562, pRSlysE564. pRSlysE56501ysE? >s*9 3 - K-r^ffiitOJS 
*E?!l£#*fLrt:*S*, lysE564T*(±, E^J#^ 1 K^1-^££UysE£>DNAE?!lK 
i5 it* 1 6 6{£OG (^r-V) rt ? A (7f-» KH&LTHTto -^Of^ 
S£^J#-t2 tCTj^-r^MlysEOT^ yHE?!H::i3&t£ 5 6fiOG 1 y (^'J v> 
) #Ser (4r>;>) i:f^Ltv^: 0 lysE562T?(i, K^O^ 1 K^-tS^Ml 
ysE<7>DNAE?!lK;fclt£ 1 6 61£<7>G (yT->) (7f->) 4 1 0f£ 

<7)A (7f-» CitLtv^: 0 fO^, E?lJf^2i:^ 
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-T^MlysE^T^ 5 6&OG 1 y if) v>) e. r (-b 

k> i3 7ii:oAsp (7XA°7r^) Kiy n-eti-rtLg 

^Ltv^: a lysE565-C(i, mtm^ 1 K^1-^£S!lysE?>DNAg^iJ^:fctt& 1 6 
6fi<7)G (^T->) rt ? A (7f->) H, 1 6 3iS<7)G (^*T->) # ? A (T 

r-y) citLt^/:o -e^ism, @e?y#-^2 tc^-r^MiysE^r^ smw. 

m^.&tfZ> 5 6^<7)G 1 y (V) v>) rt ? S e r (-fe'j >) K % 55fiOA 1 a ( 
T^->) T^Thr izJrtiJftiM&LX^^fzo pRSlysE562, pRSl 

ysE564, pRSlysE565£& h fzi&XASim^X Lfz t CI pRSh ^f-lHjSJtT^ 

l K^-r 0 
[0 0 8 7] 
«1] 





L->; 


»(g/L) L-T^-^Mi 


I (g/U 


ASl/pRS 


0.01 


>0.010 




ASl/pRSlysE562 


0. 19 


0.210 




ASl/pRSlysE564 


0.20 


0.240 




ASl/pRSlysE565 


0. 13 


0.150 





[0 0 8 8] 

&±.<DZtfrb, pRSlysE562, pRSlysE564, pRSlysE565(±. L-'Jy^fcJ:^ 
L-T)V^—y*^1&\zffi\&1r&X&&*W^ZtiPiifrvizo pRSlysE562 
, pRSlysE564, pRSlysE565£ASl$ctc|?2f|A L"t i> x L - V *J y& X V L - T )V 
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[0059] 

pRSlysE562, pRSlysE564, pRSlysE565T*iiH#A$ *L7fcgg*»i, B£^J#-^2 
^^•t^MlysEWT ^ y^g^ij^istt^ 5 6fiOG 1 y (^'J /6 ? S e r 

64T3^R|Blft$*L/iE. coli JM109^(iAJ110086£lfr£ |5j$cfi2002^ 9 U2 

ERM BP-8196£ LT7^ h «jK^o*§ SI£3Fff3 *ITV>& 0 
[0 0 9 01 

lysE562i5 iD f lysE565itfeT-{i> lysE564<fc •) «t < £Q h tltt&K X 

•9 Kflfcftl" & C £ § a o {i, P RSlysE564 «£ «9 lysE564 * 3 - K 

1" %> £ , ^ x. tiTromegattO^iiff^ Affi ^ * * -pSELECTTM-1 

i:^*, rattOfffla#*£|*?*A* v h Altered Sites™fcffiv*-C*BffciRF*W 
fllriAL, n&m^ 1 <£>4 1 OfSOA (Tf->) £G (^T->) 
LTlysE562«fST£?#&-£# r ''e§;£ 0 Ccoti, ^!lx.(^K^J#-^ 5 K^f^ 
rf;z * Y^-f^4 -r-tcfflv^tLJf iv» 0 BE?!)#-^5<a2 0#aoia 

*f±> ^MOlysEitfST-tcioV^r^g^^ti^Jta^-e^^o IbIICLT, BE 

?d#-^ i tc^-r i 6 6 fioG £a (rr-» na^i"^- t-eiys 

'J a*^ ? K£fl|i/>*Uf J;v> 0 @E?iJ#-5§- 6 O 1 6#B&U f l 9#B?>aUfeli 

, s^s <*> i ysE«f5T- 43 v > r ^*em $ n & j&m-c $> & 0 

[0 0 9 1] 

aUS^&tfv lysE562. lysE564f tzteXysttttW^vy^X 

lysE562. lysE564, lysE565jt^^>*A^ J: 1) Wfcft^V) L — V v 
**<6Ji$*L-5ifc***)^ofeO-C, lysE562. lysE564, lysE565«fcT-£>*A L 

[0 0 9 2 ] 

£tifiE#2 003-3056294 
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^-v: 33/ 



(1) dapA*jtf5T-£J#0 7°7X^ Vy°^7,< KpRSdapA<7)*i£ 

l — u v y £.&f&&mmmmj' tLx^ l - v > k «t %> 7 * - km y ? mm 

Sr^t&^i/k: FDyt^'J >M&J&mm*?- Vt&Mitt (dapA*) 
[0 0 9 3] 

1 -Cft»l L fcpRStac £Sse8387I& J: tfXbal-CMffc U 7x/-;V-^n 

^9kbpODNAB)fM- £ HJJR L fc 0 
[0 0 9 4] 

dapA*il^TifM-(i> MfST^tr^&lO^ KRSFD80(W0 95/16042^- 

m&tmmtLx^ mm^i i&xvi 2^i-7°^^-£ffi\,^pcR& ( 

^1494°C-20#\ 7 - - > ^55lC-30#\ # JtS)£72 o C-60#) K «fc 0 ifipS L fz 
o PCRMlS^fi. Pyrobest DNA polymerase (SSaittft) «M£ffiLfco tehtifz 
dapA*8Jrtf-£PCRprep (PromegattfO KTfjtML^gL $UPl^Sse8387I^3 «t 

*fco ^ifcfc&'tafrlfcLfcgU ±*£IIIJ|XU i*y-;WfcJ£KTDM£iaiK 
U 0. 8%7 #n - x Yfrlzfrm&. lkbpODNABfrJt * @J& L 7fc 0 
[0 0 9 5] 

±IEO J: -9 tc|^^ L /tpRStac^ * * -m<fc!» t , dapA*«fsT-Hkllf>t * > DNA 
Ligation Kit Ver. 2 &ffiv>-C*»Siirfco i <D&m 3^ 

vxn7-3'J (E. coli JM109 competent, eel Is. Sfijfitt) U 
20mg/LOX H/7^v^ v>^^-tfLB«^*tC^L, 371CC— ftiSLfco 
*^«l±Jcmstfwnn--S:, 20mg/L?>* FV7'f7^fy> fc^trLBifrfldg 
»(:«1L; 37 < C-e8B#ra«M^«L7 t Co T U -SDS^^T#^#^<b 7*7 

KDNA^ffltBL, mmmmx<Dmft&£xfi&mmi\v>®:7£fc& ^m^mm 

Lt> pRSdapA79X* F£#£ 0 pRSdapA7^^.^ Kti, tac7°n * -o|g 
¥^^LT, dapA*jffS?-<7)*E¥^^i:fnli^^^> J: o KESSfiTv* 
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^-v: 34/ 



[0 0 9 6] 

(2) dapA**^^ lysE562, lysE564XtilysE565itf£^OV>r*i^<aii{5^ 

lysE562> lysE564XmysE565tdapA* t <Dm. fr&t>^^Zm-ffi-?&tz#>^, 
pRSlysE562, pRSlysE564. pRSlysE5657°^ 7.^ K<^-e*L-r*UCdapA*itfcT-£}f 

VtmmLfZo ^MfO 1 -e^L/ipRSlysE562, lysE564. lysE5 
65?:$IJIS^SapI-em<bL. DNA Blunting Kit (Sffiittti^) ^T^^¥?t'fb 
L/Zo itz, -fvXZ KpRSdapA^tlJPl^EcoRIisi^SapI-eri^L, 0.8%T2f 
n - 7. X i} *t>lkbpC9tac-7°tt ^e- ^ - & J; ^dapA*M £-a-fr$f>t £551* L 

. |WJWf>t?rEASY TRAP Ver2(^iSii») KTEUKLfco COWfJt* HUfBi: 
r#3»fbU HtrfB<7)pRSlysE562 > lysE564, lysESeS^vKbtJ^^tL^ti t , DNA 
Ligation Kit Ver2(^Mit^) Lfc 0 
[0 0 9 7] 

±tso^tLW<7)iii§^v#m-e-xvi i^t • mj (e. coii jmio9 compet 

ent cells, ^litttiSQ £^K$k&U 20mg/L<7)* M^y h v-f v > £#*>LB 
m^mzm^iL, mW:o i^^l&Ji^mi&L^nn^-^Oing 

*5<ty f ffl36B£^jO^^«t lJflfct£flgeL"t\ pRSlysE562dapA. pRSlysE564dapA 
„ pRSlysE565dapA-7°^7. ^ K£t#fc 0 Z<D^^^^ Kfi, lysE562, lysE564, ly 
sE565<7)#alf5T-^dapA*0|g^<7)[a]§^|p]§H^^ J; ? HgEg£*l"rv>& 0 
[0 0 9 8] 

±ffi<£> h ftrt:pRSlysE562dapA, P RSlysE564dapA, pRSlysE565dapA7°9 

ASH* (NCIMB10515) KSAL*: P RSlysE562dapA, pRSlysE564dapA(i^ 

K<Btft«c*«Wt>tL^^ pRSlysE565dapA(iff^K$Sm*^#f>tL^^o^ 0 -tUi 
•> K<7)^3ttt^ASH*4 1 Tffi:TLTL^ofj^i:tcj;-&0^^ Ltt^v> 

o 

[0 0 9 9] 
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( 3 ) lysE562XJi lysE564, & X XfdapA* 1" &^n-7^9* mBW K X 

mffe<7)J: 7 IZ LTt#^tL7t:pRSlysE562dapA, pRSlysE564dapA3U±*tPB t LTpR 
SlysEdapA^jg XZtifzASlW*. 20mg/L<7)X h Vf^-?^ v > £^-irSEIl7 0 l-- 
Vl,zWt)fclf^ 3 7°CHT WktgmLtzCD-tb, ^«ffl*tJ0.3cm2(7)B#^^^ <h 
oT2 Omg/LO* h l^hT-l' v >£^irSEH£j^i& (20ml) CfitBU 37t;U 

-e^Mt^o l$^:*^2 H^-To pRSlysE562dapA, P RSlysE564dapA^2» 
ALtzWlt, ^i^WL-'Jy^ff^lRjJiL, pRSlysE562, pRSlysE564£i?i® 

•x?m x l t itm. l t , mm <d l - >; v > ^^ipg k ft ± t , k & 

lt£#:il«^£*l, dapA*itf^li?^*^*«J^^tL7t:^ £^^£0 
[0 10 0] 
[^2] 



L — U y>i?)4Ii (g/L) 



ASl/pRS >0. 10 

ASl/pRS 1 ysE562dapA 1 . 42 

ASl/pRS 1 ysE564dapA 1 . 40 



[0101] 

(1) pRS-lysE564-Tc(7)^ 

y ^-D/sc^^x^*fflM-e^^MlysE"e^aiysE562, lysE564, lysE565^fg 
-t£C££!tfS1-&-<i:KL£o -?-<7)7ca6^ lysE564^ii^\ lysE564^ffl7° 
7^^ KpRSlysE564<7>B» : HTo/;o pRSlysE564"7°^^ ^ K(±y> M^7°bv^fy 



aifE#2 003-3056294 
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h v>K»14-C&&£a6, pRSlysE-7 0 ^^ ^ K £• M^l't %>z\t i^X § 

&v> 0 ^fn^'f7^ • ^r*xx~$zm'osm%:T- h -7-9- * 'j >m 

[0 10 2] 

i?\ pRSlysE564<fc *) , ffHO'J >»t4«{5^- &pRS-lysE564- 
TcSrfHlgL^o pRS-lysE5647°9^ ^ K^ftlJI&g^EcoRragft: U 7x;-;i/- 

, -hSSrHUKU -^^y-;W»^TDNA^[HTO> DNA blunting kit (^MJt 
|^9^rn^-^^T (J^T, TkbpJ <7>DNAifr)f£EASY TRAP Ver.2 (DNA 

®w*yh, ^.mm±m) zm^xmuttzo 

[0 10 3] 

7- h * >ItMfeTfI^^, pRK310y^X ^ K (J. Mol. Biol 

. (1994) 239:623-663 Werner Pansegrau, Erich Lanka, Peter T. Barth, David 
H. Figurski, Donald G. Guiney, Dieter Haas, Donald R. Helinski, Helmut 
Schwab, Vilma A. Stanisich and Christopher M. Thomas) %MMt U S^iJ# 
^1 3iiXlfl 4^-r^^4^-^m^X, PCRtC J; J9 iiipg Cfz (M34°C-20 
#> T — — 'J y ^55°C-30#\ #ftRj£72°C-60#<W^ ^;U£30+r-f ? )V'p ^tz 
) o PCRRS^tiPyrobest DNA polymerase (SMitttM) £l£JSL£o ±gipS£ft 
f:fFnO'J ^ftfttjlf^flJt^'a-tfDNABffH-^PCRprep (PromegaM) £ 
xmmttz^ y - Mtm~XmA$:®m%. TaKaRa BKL kit( Blunting Ki 
nation Ligation Kit> SMiiM) £ffiv>T, 3£^<Wf^ &<fc Cf'J ^mt^'ft 

Bmzm<L«frmLfz^ ±mz®WLL. y -fritmzxmAzmwtfz^ o 

.8)S7*'n-x^i:tML, m. 5kbpODNAiffH-£EASY TRAP Ver.2£ffl^T 

mwttzo 

x b <7*M ? 'j >»tt»^l±, pRK310^<ftx.Tl&<7)7^X ^ h\ 011 
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[0 10 4] 

±m<DXo K|l$llL*:pRSlysE564^*-»f>T-£> x h ^ 'j >ih$AfK 

T-f«^-atfDNABff>ir^> DNA Ligation Kit Ver.2 (^SitM) £ffl^Tjl#££ 
■^/:o -(7)ill£SJS^-e-Xvi U • ni; (E. coli JM109 competent cell 
s, ^mmm) £ MM L . 20mg/LO Xhuy^/fy>i3j: 15mg/L<7) f h 

SUnn--*., 20mg/L<7)^ h l/^hv^f v >js i ^lSmg/LOy- h * U 

^«^^7^^ KDNAfcfflfflU fWR#*TMfbLT#ii£HBU pRS- 
lysE564-Tc£&£ 0 
[0105] 

(2) ^^n/^7^««Bffi^<OpRS-lysE564-TcOSAt L-T^ 
±fEO J:^CL T t# «b ^xfcpRS-lysE564-Tc * , xU^fD^>-y 3 ^ (Ca 
nadi an Journal of Microbiology, 43. 197 (1997)) Ci <9 ^ ^-n/s-^^x • ?~ 
'l^m NCIMB11375$cKSAL£o *HBfc LT, pRK310^TO^ LT 

**-tm^9* . ^1; nr** NCIMB11375^(C2»AL/c 0 Z<D&^ ttmt L 
Tffl £pRK310 1 (5 tarra t«Jg"CpRS-lysE564-Tc7&*#A £ ttfc rr n ^ - £> ft 
tz 0 

[0106] 

pRS-lysE564-Tc£|0]tl&/j?£T\ ^MlysE^^I-^pRSlysE"/^ J* ^ YK 
7- V J 9 V >»ttafeT-IIit*#AL7tpRSlysET^«^L, j&T^ 

^ n 7 * mmm k a v » x % m^.m <d i yS Ef iieut iz$m Lz^t^jthtifz 

o 

[0 10 7] 

pRS-lysE564-Tc£#o^if-n/s^x • ^'Jn^^ NCIMB1 13751* lOmg/ 
L(7)-r h 9 U >Sr#trSEIiy^- h KmVfclf, 3 0°CHT 1 Bfcig«L7t 

ffifE# 2 003-3056294 
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38/ 



<0*>> tg*k%M%) 1 Ocm2<7)B#^^i <!: oT10mg/L<7)x h * V >£#trS 

EII^m^(20ml)^fit®L, 30 o C^T60B#r B l«M±^*L/;o i£*^7f£. ®fr 

[0 10 8] 
[*3] 



®4* L — 'J v > <7>£jl » (g/L) 



NCIMB11375/pRK310 0.10 
NCIMB11375/pRS-lysE564-Tc 1.40 



[0 10 9] 

(3) pRS-lysE564-dapA-TcOf^^ 

lysE564itfrT^^f : -n/^9^ . ^'j3n**At^:^a^T, 
v^^J&jffSTt lysE564it^£&<^;b-£Tii$l b fcW^fc 

O 

[0 110] 

»J2 0 (2) ^•Cf^$ULfcpRSlysE564dapA7 p 9X S KKHJfe0!l3 O (1) 

bfc 0 # h titz -?=7 X < K £pRS- lysE564-dapA-Tc t b tz 0 
( 4 ) pRS-lysE564-dapA-TC7'^ X ^ KO^f n 9 X • ^* U n V ^X^O^A 

[0 111] 



fflffi#2 003-3056294 



#IS 2 0 0 2 - 3 3 6 3 1 5 ^- v : 39/ 

±ffi<7) X n K L Tt# h ftfcpRS-lysE564-dapA-Tc£ , ^ U ? FD#l/-y 3 > 
m^X ^ ^fDAf7^^'J NCIMB11375#^#AL7t 0 '&b*itzB%. 

4£tfe** (J^T, rNCIMB11375/pRS-lysE564-dapA-TcJ ttv^) > tufE<7)pRS-ly 
sE564-Tc7& ? igA $ *i£ ^ ^ n y*?- ^ ^ • ^ 'J :j r * *W (tlTo rNCIMB11375/pR 
S-lysE564-TcJ h £ ) N is J: l/HM t LTpRK310-7 0 ^ ^ K£>g A Ltz* f- 
oAfy^-^'Jnn^ft (J^T, rNCIMB11375/pRK310j hU^) tCov> 

[0 112] 

&fcmmWZ 1 Omg/LOr- h 9-9->f * 'J ^-^frSEIiy^- b-T30°CtCT2 
Bfcig«L7^ ^Afe^MltJl oAf^^liotl 0mg/L(Orb7t^^ 
V >£^tfSEIL£Sig±t!l(20ml)^*il® U 30°C^T60B# P^Jg£ 9 L£ 0 

L - T 5 7 T 5 7 iMtttf Lfc 0 

[0 113] 

S*^4^L/:o NCIMB11375/pRS^lysE564-dapA-Tc-e(i, igJtfc^ H^M<7) 
L - <; $>>=Sr*flt Lfco NCIMB11375/pRS-lysE564-dapA-Tc^# A LtzW*. pRSl 
ysE564T*m^-e2iAL^^«i:it^L-C, *gil!i*<7) L - 'J ^>*«**|pJ± U 1 
ysE564itfe?-<7)#AtCJ; «9, is It £#i§/6 ? fi¥l££ *U dapA*itfc^JtJ3£3& 

[0114] 
[*4] 



H*fc (g/L) 



NCIMB11375/pRK310 0.20 
NCIMB11375/pRSlysE564T 1.40 
NCIMB11375/pRS-lysE564-dapA-Tc 1. 62 
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^-vl 40/ 



[0 115] 



mm^- 1 



K?iJfM-9, 10 : lysE? u--y?m-774-?- 
WZm^l 1.12 : dapA*^ n-^V^ffl^^- 

13. 14:ff7tO'J >#14it^T-fIitltil'Iffl 7° 9 >r 
[0 116] 

K «t 19 , ^ 9 J - >V5Hfcl£tttf> L - T 3 y B^Mtt, #K L - 'J v > £ 
[011'7] 



<110> Aj inomoto Co. Inc. 

<120> Method for Producing L-Amino Aicd Using Methylotroph 

<130> P-B0245 

<140> 

<141> 2002-11-20 



SEQUENCE LISTING 



£B!E#2 003-3056294 



&m 2 0 0 2 - 3 3 6 3 1 5 ^- v : 41/ 

<160> 14 

j 

<170> Patent In Ver. 2.0 

<210> 1 

<211> 711 

<212> DNA 

<213> Brevibacterium lactofermentum 

<220> 
<221> CDS 
<222> (1).. (711) 

<400> 1 

atg gtg ate atg gaa ate ttc att aca ggt ctg ctt ttg ggg gee agt 48 
Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

1 5 10 15 

ctt tta ctg tec ate gga ccg cag aat gta ctg gtg att aaa caa gga 96 
Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

att aag cgc gaa gga etc att gcg gtt ctt etc gtg tgt tta att tct 144 
He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

gac gtc ttt ttg ttc ate gec ggc acc ttg ggc gtt gat ctt ttg tec 192 
Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

aat gec gcg ccg ate gtg etc gat att atg cgc tgg ggt ggc ate get 240 
Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 



tUliE#2 003-3056294 
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^-v: 42/ 



tac ctg tta 
Tyr Leu Leu 

aag gtg gaa 
Lys Val Glu 

gat gac acg 
Asp Asp Thr 
115 

egg gtg egg 
Arg Val Arg 
130 

ccc atg ttg 
Pro Met Leu 
145 

ttg gac gcg 
Leu Asp Ala 

acc gga egg 
Thr Gly Arg 

tgg ttc ccg 
Trp Phe Pro 
195 

tec age ccc 
Ser Ser Pro 

210 
atg acc gca 
Met Thr Ala 



tgg ttt 
Trp Phe 
85 

gcg cca 
Ala Pro 
100 

cct ttg 
Pro Leu 

gtg gag 
Val Glu 

atg gca 
Met Ala 

ttt gtg 
Phe Val 
165 
tgg att 
Trp He 
180 

ctg gtg 
Leu Val 

aag gtg 
Lys Val 

ttg gee 
Leu Ala 



gec gtc 
Ala Val 

cag ate 
Gin He 

ggc ggt 
Gly Gly 

gtg age 
Val Ser 
135 
ate gtg 
He Val 
150 

ttt ate 
Phe He 

ttc gec 
Phe Ala 

ggt ttc 
Gly Phe 

tgg cgc 
Trp Arg 
215 
ate aaa 
He Lys 



atg gca 
Met Ala 

att gaa 
He Glu 
105 
teg gcg 
Ser Ala 
120 

gtc gat 
Val Asp 

ctg acc 
Leu Thr 

ggc ggc 
Gly Gly 

get ggc 
Ala Gly 
185 
ggc gca 
Gly Ala 
200 

tgg ate 
Trp He 

ctg atg 
Leu Met 



gcg aaa gac 
Ala Lys Asp 
90 

gaa aca gaa 
Glu Thr Glu 

gtg gec act 
Val Ala Thr 

aag cag egg 
Lys Gin Arg 
140 

tgg ttg aac 
Trp Leu Ash 

155 
gtc ggc gcg 
Val Gly Ala 
170 

gcg ttc gcg 
Ala Phe Ala 

gca gca ttg 
Ala Ala Leu 

aac gtc gtc 
Asn Val Val 
220 

ttg atg ggt 
Leu Met Gly 



gec atg 
Ala Met 

cca acc 
Pro Thr 
110 
gac acg 
Asp Thr 
125 

gtt tgg 
Val Trp 

ccg aat 
Pro Asn 

caa tac 
Gin Tyr 

gca age 
Ala Ser 
190 
tea cgc 
Ser Arg 
205 

gtg gca 
Val Ala 

tag 



aca aac 
Thr Asn 

95 
gtg ccc 
Val Pro 

cgc aac 
Arg Asn 

gta aag 
Val Lys 

gcg tat 
Ala Tyr 
160 
ggc gac 
Gly Asp 
175 

ctg ate 
Leu He 

ccg ctg 
Pro Leu 

gtt gtg 
Val Val 



288 



336 



384 



432 



480 



528 



576 



624 



672 



711 
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225 230 235 

<210> 2 
<211> 236 
<212> PRT 

<213> Brevibacterium lactofermentum 



<400> 2 

Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

1 5 10 15 

Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 . 30 

He Lys Arg Glu Gly Leu lie Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 

115 120 125 

Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val Trp Val Lys 

130 135 140 

Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 



ttJfHf 2003-305629 4 



mi 2 0 0 2 - 3 3 6 3 1 5 ^- v : 44/ 

165 170 175 

Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 190 

Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu 

195 200 205 

Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

210 215 220. 

Met Thr Ala Leu Ala He Lys Leu Met Leu Met Gly 
225 " 230 235 



<210> 3 
<211> 1197 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (272). . (1153) 
<400> 3 

ccaggcgact gtcttcaata ttacagccgc aactactgac atgacgggtg atggtgttca 60 
caattccacg gcgatcggca cccaacgcag tgatcaccag ataatgtgtt gcgatgacag 120 
tgtcaaactg gttattcctt taaggggtga gttgttctta aggaaagcat aaaaaaaaca 180 
tgcatacaac aatcagaacg gttctgtctg cttgctttta atgccatacc aaacgtacca 240 
ttgagacact tgtttgcaca gaggatggcc c atg ttc acg gga agt att gtc 292 

Met Phe Thr Gly Ser He Val 
1 5 

gcg att gtt act ccg atg gat gaa aaa ggt aat gtc tgt egg get age 340 
Ala He Val Thr Pro Met Asp Glu Lys Gly Asn Val Cys Arg Ala Ser 
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10 15 20 

ttg aaa aaa ctg att gat tat cat gtc gcc age ggt act teg gcg ate 388 
Leu Lys Lys Leu He Asp Tyr His Val Ala Ser Gly Thr Ser Ala He 

25 30 35 

gtt tct gtt ggc acc act ggc gag tec get ace tta aat cat gac gaa 436 
Val Ser Val Gly Thr Thr Gly Glu Ser Ala Thr Leu Asn His Asp Glu 
40 45 50 55 

cat get gat gtg gtg atg atg acg ctg gat ctg get gat ggg cgc att 484 
His Ala Asp Val Val Met Met Thr Leu Asp Leu Ala Asp Gly Arg He 

60 65 70 

ccg gta att gcc ggg acc ggc get aac get act gcg gaa gcc att age 532 
Pro Val He Ala Gly Thr Gly Ala Asn Ala Thr Ala Glu Ala He Ser 

75 80 85 

ctg acg cag cgc ttc aat gac agt ggt ate gtc ggc. tgc ctg acg gta 580 
Leu Thr Gin Arg Phe Asn Asp Ser Gly He Val Gly Cys Leu Thr Val 

90 95 100 

acc cct tac tac aat cgt ccg teg caa gaa ggt ttg tat cag cat ttc 628 
Thr Pro Tyr Tyr Asn Arg Pro Ser Gin Glu Gly Leu Tyr Gin His Phe 

105 110 115 

aaa gcc ate get gag cat act gac ctg ccg caa att ctg tat aat gtg 676 
Lys Ala He Ala Glu His Thr Asp Leu Pro Gin lie Leu Tyr Asn Val 
120 125 130 135 

ccg tec cgt act ggc tgc gat ctg etc ccg gaa acg gtg ggc cgt ctg 724 
Pro Ser Arg Thr Gly Cys Asp Leu Leu Pro Glu Thr Val Gly Arg Leu 

140 145 150 

gcg aaa gta aaa aat att ate gga ate aaa gag gca aca ggg aac tta 772 
Ala Lys Val Lys Asn He He Gly He Lys Glu Ala Thr Gly Asn Leu 

155 160 165 

acg cgt gta aac cag ate aaa gag ctg gtt tea gat gat ttt gtt ctg 820 

tt}fiE# 2003-3056 2 94 
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Thr Arg Val Asn Gin He Lys Glu Leu Val Ser Asp Asp Phe Val Leu 

170 175 180 

ctg age ggc gat gat gcg age gcg ctg gac ttc atg caa ttg ggc ggt 868 
Leu Ser Gly Asp Asp Ala Ser Ala Leu Asp Phe Met Gin Leu Gly Gly 

185 190 195 

cat ggg gtt att tec gtt acg act aac gtc gca gcg cgt gat atg gec 916 
His Gly Val He Ser Val Thr Thr Asn Val Ala Ala Arg Asp Met Ala 
200 205 210 215 

cag atg tgc aaa ctg gca gca gaa gaa cat ttt gec gag gca cgc gtt 964 
Gin Met Cys Lys Leu Ala Ala Glu Glu His Phe Ala Glu Ala Arg Val 

220 225 230 

att aat cag cgt ctg atg cca tta cac aac aaa eta ttt gtc gaa ccc 1012 
He Asn Gin Arg Leu Met Pro Leu His Asn Lys Leu Phe Val Glu Pro 

235 240 245 

aat cca ate ccg gtg aaa tgg gca tgt aag gaa ctg ggt ctt gtg gcg 1060 
Asn Pro He Pro Val Lys Trp Ala Cys Lys Glu Leu Gly Leu Val Ala 

250 255 260 

acc gat acg ctg cgc ctg cca atg aca cca ate acc gac agt ggt cgt 1108 
Thr Asp Thr Leu Arg Leu Pro Met Thr Pro He Thr Asp Ser Gly Arg 

265 270 275 

gag acg gtc aga gcg gcg ctt aag cat gec ggt ttg ctg taa agt 1153 
Glu Thr Val Arg Ala Ala Leu Lys His Ala Gly Leu Leu . Ser 
280 285 290 

ttagggagat ttgatggctt actctgttca aaagtcgege ctgg 1197 

<210> 4 
<211> 292 
<212> PRT 

<213> Escherichia coli 
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<400> 4 

Met Phe Thr Gly Ser lie Val Ala He Val Thr Pro Met Asp Glu Lys 

1 5 10 15 

Gly Asn Val Cys Arg Ala Ser Leu Lys Lys Leu He Asp Tyr His Val 

20 25 30 

Ala Ser Gly Thr Ser Ala He Val Ser Val Gly Thr Thr Gly Glu Ser 

35 40 . 45 

Ala Thr Leu Asn His Asp Glu His Ala Asp Val Val Met Met Thr Leu 

50 55 60 

Asp Leu Ala Asp Gly Arg He Pro Val He Ala Gly Thr Gly Ala Asn 
65 70 75 80 

Ala Thr Ala Glu Ala He Ser Leu Thr Gin Arg Phe Asn Asp Ser Gly 

85 90 95 

He Val Gly Cys Leu Thr Val Thr Pro Tyr Tyr Asn Arg Pro Ser Gin 

100 105 110 

Glu Gly Leu Tyr Gin His Phe Lys Ala He Ala Glu His Thr Asp Leu 

115 120 125 

Pro Gin He Leu Tyr Asn Val Pro Ser Arg Thr Gly Cys Asp Leu Leu 

130 135 140 

Pro Glu Thr Val Gly Arg Leu Ala Lys Val Lys Asn. He He Gly He 
145 150 155 160 

Lys Glu Ala Thr Gly Asn Leu Thr Arg Val Asn Gin He Lys Glu Leu 

165 170 175 

Val Ser Asp Asp Phe Val Leu Leu Ser Gly Asp Asp Ala Ser Ala Leu 

180 185 190 

Asp Phe Met Gin Leu Gly Gly His Gly Val He Ser Val Thr Thr Asn 

195 200 205 

Val Ala Ala Arg Asp Met Ala Gin Met Cys Lys Leu Ala Ala Glu Glu 
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210 215 220 

His Phe Ala Glu Ala Arg Val He Asn Gin Arg Leu Met Pro Leu His 
225 230 235 240 

Asn Lys Leu Phe Val Glu Pro Asn Pro He Pro Val Lys Trp Ala Cys 

245 250 255 

Lys Glu Leu Gly Leu Val Ala Thr Asp Thr Leu Arg Leu Pro Met Thr 

260 265 270 

Pro He Thr Asp Ser Gly Arg Glu Thr Val Arg Ala Ala Leu Lys His 

275 280 285 

Ala Gly Leu Leu 
290 

<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

cgggtggagg tgagcgtcgg taagcagcgg gtttgg 36 

<210> 6 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<400> 6 

gtctttttgt tcatcaccag caccttgggc gtt 

<210> 7 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



33 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

agggaattcc ccgttctgga taatgttttt tgcgccgac 39 

<210> 8 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

cggatgcatc tagagttaac ctgcagggtg aaattgttat ccgctcacaa ttccacac 58 

<210> 9 
<211> 64 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

catttcctgc aggcaaagga gatgagcgta atggtgatca tggaaatctt cattacaggt 60 
ctgc 64 

<210> 10 

<211> 33 . - 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

gggcgagcta gaagagctcc aaaacccgcg aaaactaacc catcaacatc 50 

<210> 11 
<211> 35 
<212> DNA 

,<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 11 

tgacctgcag gtttgcacag aggatggccc atgtt 

<210> 12 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

cattctagat ccctaaactt tacagcaaac cggcat 36 

<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

gcacggatca ctgtattcgg ctgcaacttt 30 

<210> 14 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

gccgtgttgc taggatggtt gttcttggat ca 32 

[01] tac 7° n - * - £ o -T x ^ KpRStac. %. ^pRStac K lysEit 



t±lfiE# 2003-3056294 



mm 2002-336315 



s*-zS: i/E 



[HI] 



MM 



EcoRI 


Sapl 








Sm r 




rep 






ori 


— i 


mob 







AccI 



i 



AccI 



Sse8387I 
EcoRI | /(PstI/EcoT220 
'Sapl 



EcoR I EcoT22 I 
Insert tac promoter region(PCR amplified) and create Sse8387I site 




AccI AccI 

Insert lysE fragment 



Sse8387I&SapI 
cut and ligation 



pRStflr, (H ?khpl. 



lysE 



Sse8387I 




Sapl 

lysE fragment from Brev. 2256 
by PCR amplification. 
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